APPARATUS AND METHOD FOR SPLASH-BACK PROOFING 
BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to an apparatus and a method for 
5 splash-back proofing, and more particularly to an apparatus and a method 
for preventing liquid developer or water from splashing-back in a 
developing process or a scrubbing process. 

2. Description of Related Art 

In the conventional fabrication process of thin-film-transistor liquid 

10 crystal displays (TFT-LCDs), a thin-film-transistor pattern is first formed 

on a clean glass substrate. This is very similar to the known fabrication 

process for semiconductors. In the beginning, a thin film such as a metal 

film or a dielectric film is deposited. A photoresist solution is supplied in a 

photolithography chamber. A photo mask is used for exposure. A liquid 

15 developer is sprayed in a development section to remove the photoresist 

after the photolithographic process, and then, a photoresist layer is 

patterned. The exposed thin film is etched away, and the remaining 

photoresist is removed after the etching process. Hence, a circuit pattern of 

the transistor as required is formed. 

20 There are various manners applicable to the development. It is 

common in the art to have the liquid developer sprayed onto the surface of a 

substrate mounted on a rotating device. As shown in FIG 2, a developing 

apparatus 100 is equipped with a rotating device 110 having an outer cup 

120 at the outer periphery of the rotating device 110. A guard means 121 
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having a length of about 10cm is integrally formed with the outer cup 120, 
being made of stainless steel to form a smooth surface. The guard means 
121 is mounted at the upper periphery of the outer cup 120. With this 
arrangement, the liquid developer is prevented from splashing outwardly to 
5 the ambient area of the development apparatus when the rotating device 1 00 
is in high speed rotation. However, some of the liquid developer splashes 
back to the substrate, as indicated by an arrow 131 in FIG. 2, because the 
liquid developer hits against the stainless steel guard means 121 at high 
speed. The splashed-back developer brings about an adverse effect on yield 

10 of production, and tends to be worse as far as a thinner substrate is 
concerned. If a thinner substrate is provided in high speed rotation, the 
peripheral portion of the substrate will be lifted up higher and more of the 
splashed-back developer will be presented, as indicated by an arrow 132 in 
FIG. 2. For example, the amount of the splashed-back liquid developer 

15 occurring in a glass substrate having a thickness of 0.63 mm is more than 
that occurring in a glass substrate having a thickness of 0.7 mm. 

In addition, in a case where a scrubber is used, deionized water also 
splashes back to the substrate surface in the stage of high speed spin drying 
after a washing process. The substrate is therefore susceptible to having a 

20 mist or moisture deposited thereon. As a result, the properties of the film so 
formed are adversely affected, and also, the yield is lowered. 

Therefore, it is desirable to provide an apparatus and a method for 
splash-back proofing an apparatus to mitigate and/or obviate the 
aforementioned problems without significantly increasing fabrication cost. 



SUMMARY OF THE INVENTION 

It is a primary object of the present invention to provide an 
apparatus for splash-back proofing capable of effectively preventing a 
liquid from splashing back to the surface of a substrate after hitting against 
5 the walls of a reactor, so as to increase yield and reliability of production. 

It is another object of the present invention to provide a method for 
splash-back proofing capable of effectively preventing a liquid from 
splashing back to the surface of a substrate after hitting against the walls of 
a reactor so as to increase yield and reliability of production. 

10 To attain the above-mentioned objects, an apparatus for splash-back 

proofing according to the present invention is adopted for a substrate, and 
comprises a rotating device for holding and rotating the substrate, at least a 
liquid spray unit mounted on one side of the rotating device for spraying a 
liquid to the substrate, a guard means surrounding part of the rotating device 

15 for preventing the liquid from scattering to the outer portion of the rotating 
device, and a roughening unit overlaying part of the guard means for 
preventing the liquid hitting against the guard means from splashing-back. 

A method for splash-back proofing is adopted for a substrate, and 
comprises the following steps: providing a processing apparatus comprising 

20 a rotating device for rotating the substrate, a liquid spray unit mounted on 
one side of the rotating device for spraying a liquid to the substrate, and a 
guard means surrounding part of the rotating device for preventing the 
liquid from scattering to the outer portion of the rotating device; and 
roughening the surface of the guard means. 



The substrate being treated in the apparatus and method according 
to the present invention is not specifically defined, and can be any 
conventional one. Preferably, the substrate is a silicon wafer, a panel or a 
glass substrate. The liquid used in the apparatus and method according to 
5 the present invention is not specifically defined, and can be any 

conventional one. Preferably, the liquid is developer or water. The guard 
means used in the apparatus and method according to the present invention 
is not specifically defined, and can be any conventional one. Preferably, the 
guard means is made of stainless steel. The roughening unit used in the 

1 0 apparatus and method according to the present invention is not specifically 
defined, and can be any conventional one. Preferably, the roughening unit 
is a sponge, a stainless steel web or a roughened surface of a stainless steel 
web. The machine suitable for being used with the apparatus and method 
according to the present invention is not specifically defined, and can be 

1 5 any conventional one. Preferably, the machine is a developing apparatus or 
a scrubber. 

Other objects, advantages, and novel features of the invention will 
become more apparent from the following detailed description when taken 
in conjunction with the accompanying drawing. 
20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a schematic view of a preferred embodiment of a 
development chamber according to the present invention; and 

FIG. 2 is a cross-sectional view of a prior development chamber. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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FIG 1 illustrates a schematic diagram of a development chamber. . 
Development chamber 1 comprises a rotating device 10 for rotating a 
substrate 20, a liquid spray nozzle 30 mounted on a side of the rotating 
device 10 for spraying a liquid developer to the substrate 20, a stainless 
5 steel guard means 40 surrounding the rotating device 10 for preventing the 
liquid developer from scattering to the outer portion of the development 
chamber wherein the guard means 40 has a smooth surface. It is desired to 
make an improvement over the structure of the currently used developing 
tank so as to reduce the amount of the splashed-back developer. In the 

1 0 present embodiment, a stainless steel web 50 having a thickness in the range 
of from 1 mm to 20 mm overlays the guard means 40 is used. By using the 
principle of filtration film, the characteristics of liquid molecules (i.e., 
easy-to-enter and hard-to-exit) and rebound of the liquid molecules in the 
form of micro-molecule to be carried away by an air-extracting device in 

1 5 the developing apparatus as a result of a secondary hit which reduces the 
volume and acting force of the splashing-back developer if any, the 
possibility of the developer splashing back to the substrate 20 after hitting 
against the guard means 40 is reduced. Table 1 shows a comparison of yield 
loss as a result of the splashing-back of the developer between before and 

20 after the stainless steel web 50 overlays the guard means 40. 



Table 1 



Guard means arrangement of development chamber 


Yield loss 


With guard means only 


0.11% 


Adding a stainless steel web to guard means 


0.01% 
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It is certain that the roughness of the surface of the guard means 40 
is increased by adding the stainless steel web 50 to reduce an elastic impact 
caused by the liquid molecules on the surface of the guard means 40. In 
5 addition to the stainless steel web 50 as used in the present embodiment, 
any other material capable of increasing the roughness of the surface of the 
guard means 40 can be adopted for achieving the same or similar purpose. 
For instance, a sponge may be used, or alternatively, the purpose is achieved 
by directly roughening the surface of the guard means 40. Hence, the 

10 elastic impact caused by the liquid molecules of the developer by hitting 
against the surface of the guard means is greatly reduced so as to prevent the 
developer from splashing back to the substrate surface. Moreover, the 
method for roughening the surface of the guard means 40 can be completed 
by mechanical knock, blast, surface spray, friction or chemical etch, etc. 

1 5 Furthermore, the present invention can also be applied to any processing 
apparatus having a liquid spray mechanism by spin-coating such as the 
scrubber process. 

Although the present invention has been explained in relation to its 
preferred embodiment, it is to be understood that many other possible 

20 modifications and variations can be made without departing from the spirit 
and scope of the invention as hereinafter claimed. 
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